Development and validation of a rapid and reliable method for TPMT genotyping using real-time PCR.
It is widely accepted that many medications exhibit inter-individual variability in their efficacy and toxicity due to polymorphisms in genes encoding drug-metabolising enzymes. One of the most often cited examples in this context is thiopurine S-methyltransferase (TPMT) polymorphism. TPMT is a phase 2 detoxification enzyme that catalyzes the S-methylation of thiopurine drugs such as thioguanine and 6-mercaptopurine. Approximately 11% of the Caucasian population carry a heterozygous deficiency of this enzyme causing intermediate enzyme activity, whereas 0.3% show a homozygous deficiency. In both cases, severe myelosuppression can develop upon treatment with thiopurines. These are commonly used in the treatment of leukemia. Therefore, genotyping of patients before treatment is absolutely necessary. Development of a fast and reliable real-time PCR application for TPMT genotyping would greatly improve thiopurine treatment regimens and allow the avoidance of adverse drug reactions. Blood was obtained from a Caucasian cohort of 143 individuals. After extraction of DNA, all samples were genotyped for TPMT polymorphisms *2, *3A, *3B, and *3C by real-time PCR as well as by PCR-RFLP as the reference method, in order to validate the new method. Four different genotypes were found in the population studied. Of the 143 individuals investigated, 1 was heterozygous for TPMT*2 (0.70%), 2 were heterozygous for TPMT*3B (1.40%), and 8 heterozygous for TPMT-*3C (5.60%). No homozygous genotype could be identified. In total, 7.7% of the individuals carried mutations. Results from the newly developed real-time PCR were 100% concordant with those obtained using standard PCR-RFLP analysis, leading to 100% sensitivity and specificity. The hands-on time is approximately one third of the time needed for standard PCR-RFLP methods. A new high-throughput genotyping method could be successfully established and optimised for the commonly found mutant alleles TPMT*2 (G238C), TPMT*3A (G460A and A719G), TPMT*3B (G460A), and TPMT*3C (A719G) via real-time PCR on the LightCycler (Roche) instrument and using the standard PCR-RFLP as reference method.